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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a hydraulic pump 
capacity controller for a working vehicle capable of 
definitely detecting excavating work being performed and 
of reducing power loss. 

SOLUTION: A driving force detecting means (51), a 
bottom pressure detector (45) of a lift cylinder, a 
hydraulic detector (46) of a tilt cylinder, an operating 
position detecting means (55) and a capacity controller 
(41) of a variable capacity type hydraulic pump (26) are 
connected to a controller (50). The controller (50) inputs 
detected signals from the driving force detecting means 
(51), the bottom pressure detector (45), the hydraulic 
detector (46), and operating position detecting means 

(55) ; when at least one of the travelling drive force, lift 
cylinder bottom pressure and tilt cylinder pressure 
exceeds a predetermined value and exceeds the 
predetermined time, the excavation work is judged to be 
in progress, and a control for reducing the capacity of 
the variable capacity type hydraulic pump (26) to the 
predetermined capacity less than the maximum capacity is carried out. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control approach of the hydraulic pump for activity machines of an activity car 
said activity car The lift cylinder (13) and tilt cylinder (15) which operate an activity machine 
(10), Said lift cylinder (13) and tilt cylinder (15) are equipped with the hydraulic pump which 
supplies a predetermined pressure oil. The transit driving force of a car, and/or the oil pressure 
force by the side of the bottom of a lift cylinder (13), And/or, it is judged that it is during 
excavation work when the oil pressure force of a tilt cylinder (15) exceeds a predetermined 
value. Next, the control approach of the hydraulic pump for activity machines of the activity car 
characterized by performing control which it sets [ control ] to reducing the capacity of said 
hydraulic pump in the predetermined capacity below maximum capacity, and next makes 
predetermined capacity reduce the capacity of said hydraulic pump. 

[Claim 2] In the control approach of the hydraulic pump for activity machines of an activity car 
said activity car The lift cylinder (13) and tilt cylinder (15) which operate an activity machine 
(10), Said lift cylinder (13) and tilt cylinder (15) are equipped with the hydraulic pump which 
supplies a predetermined pressure oil. The transit driving force of a car, and/or the oil pressure 
force by the side of the bottom of a lift cylinder (13), And/or, the oil pressure force of a tilt 
cylinder (15) exceeds a predetermined value. And the control approach of the hydraulic pump for 
activity machines of the activity car characterized by performing control which it judges 
[ control ] that it is during excavation work when it goes through predetermined time, and it sets 
[ control ] to next reducing the capacity of said hydraulic pump in the predetermined capacity 
below maximum capacity, and next makes predetermined capacity reduce the capacity of said 
hydraulic pump. 

[Claim 3] In the control approach of the hydraulic pump for activity machines of an activity car 
according to claim 1 or 2 said activity car Have a pre-go-astern actuation means (30), and it is 
judged that it is excavation work termination when said pre-go-astern actuation means (30) 
changes from advance to neutrality or a go-astern actuated valve position. The control approach 
of the hydraulic pump for activity machines of the activity car characterized by suspending the 
control which makes predetermined capacity reduce the capacity of said hydraulic pump. 
[Claim 4] In the control unit of the hydraulic pump for activity machines of an activity car said 
activity car The lift cylinder (13) and tilt cylinder (15) which operate an activity machine (10), 
Said lift cylinder (13) and tilt cylinder (15) are equipped with the variable-capacity mold hydraulic 
pump (26) which supplies a predetermined pressure oil. Said control unit (40) Bottom ******** 
which detects a driving force detection means (51) to detect the transit driving force of a car, 
and the bottom side cut pressure of said lift cylinder (13) (45), The oil pressure detector which 
detects the oil pressure force of said tilt cylinder (1 5) (46), The capacity control unit which 
controls the capacity of said variable-capacity mold hydraulic pump (26) (41), The detection 
value from said driving force detection means (51), and bottom ******** (45) and an oil pressure 
detector (46) is inputted and calculated. When any one value exceeds a predetermined value at 
least and it goes through predetermined time The control unit of the hydraulic pump for activity 
machines of the activity car characterized by having the controller (50) which outputs the 
capacity control signal which makes the predetermined capacity below maximum capacity reduce 
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the capacity of said variable-capacity mold hydraulic pump (26) to said capacity control unit (41). 

[Claim 5] In the control unit of the hydraulic pump for activity machines of an activity car said 
activity car The lift cylinder (13) and tilt cylinder (15) which operate an activity machine (10), 
Said lift cylinder (13) and tilt cylinder (15) are equipped with the variable-capacity mold hydraulic 
pump (26) which supplies a predetermined pressure oil. Said control unit (40) Bottom ******** 
which detects the bottom side cut pressure of said lift cylinder (13) (45), The capacity control 
unit which controls the capacity of said variable-capacity mold hydraulic pump (26) (41), Input 
and calculate the detection value from said bottom ******** (45), and said detection value 
exceeds a predetermined value. And the control unit of the hydraulic pump for activity machines 
of the activity car characterized by having the controller (50) which outputs the capacity control 
signal which makes the predetermined capacity below maximum capacity reduce the capacity of 
said variable-capacity mold hydraulic pump (26) to said capacity control unit (41) when it goes 
through predetermined time. 

[Claim 6] In the control unit of the hydraulic pump for activity machines of an activity car 
according to claim 4 or 5 said activity car A pre-go-astern actuation means (30) and an 
actuated-valve-position detection means to detect the actuated valve position of said pre-go- 
astern actuation means (30) (55), When the detecting signal from said actuated-valve-position 
detection means (55) is inputted and an actuated valve position changes from advance to 
neutrality or a go-astern location The control unit of the hydraulic pump for activity machines of 
the activity car characterized by having the controller (50) which stops dispatch of the capacity 
control signal outputted to said capacity control unit (41). 

[Claim 7] In the control device of the hydraulic pump for activity machines of an activity car 
claims 4 or 5 or given in six, said activity car is articulated type structure. Said control device 
(40) The detection value of the steering angle-of-refraction detector (56) which detects 
whenever [ steering angle-of-refraction / of a car ], and said steering angle-of-refraction 
detector (56) is inputted. The control unit of the hydraulic pump for activity machines of the 
activity car characterized by having the controller (50) which stops dispatch of the capacity 
control signal outputted to said capacity control unit (41) when whenever [ steering angle-of- 
refraction ] exceeds a predetermined include angle. 

[Claim 8] In the control unit of the hydraulic pump for activity machines of an activity car claims 
4 or 5 or given in six said activity car With articulated type structure, it has the steering cylinder 
of a Uichi Hidari pair for steering (9 9). Said control unit (40) The steering oil pressure detector 
which detects the oil pressure force of the steering cylinder (9 9) of said right and left, 
respectively (57 57), When the detection value of said steering oil pressure detector (57 57) is 
inputted and the difference of the oil pressure force on either side exceeds a predetermined 
value The control unit of the hydraulic pump for activity machines of the activity car 
characterized by having the controller (50) which stops dispatch of the capacity control signal 
outputted to said capacity control unit (41). 

[Claim 9] It is the control unit of the hydraulic pump for activity machines of the activity car 
characterized by said control unit (40) having a controllable manual system capacity control 
means (32) for the capacity of said variable-capacity mold hydraulic pump (26) in the control unit 
of the hydraulic pump for activity machines of an activity car according to claim 4 to 8. 
[Claim 10] It is the control unit of the hydraulic pump for activity machines of the activity car 
characterized by having a selectable displacement-control selection means (33) for whether said 
control unit (40) carries out the displacement control of said variable-capacity mold hydraulic 
pump (26) in the control unit of the hydraulic pump for activity machines of an activity car 
according to claim 4 to 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the displacement-control approach of the 
hydraulic pump for activity machines of an activity car, especially an engineering-works activity 
car, and a control unit 
[0002] 

[Description of the Prior Art] For example, in the hydraulic power unit which drives the activity 
machine of the wheel loader which is an engineering-works activity car, although the oil pressure 
force is needed in the time of excavation work, discharge quantity may be little and good. In such 
a case, if a fixed capacity mold hydraulic pump is used, a lot of pressure oil will flow back on a 
tank, and will generate a great power loss. In order to reduce this power loss, a hydraulic pump is 
used as a variable-capacity mold, and the method of reducing the amount of pump discharges is 
proposed at the time of excavation work. It is U.S.Patent as the example. There are some which 
were indicated by Number No. 6,073,442. that that 1 and a change gear are in the 1st rate stage 
location of advance, 2, and an activity machine are in a digging location according to this, 3, and 
car travel speed that it is below a setting rate and ** — when at least one condition is satisfied 
inside, it judges that an activity car is during excavation work, and it is considering as the 
approach of controlling to reduce pump capacity in the predetermined capacity below maximum 
capacity. Among the above, the digging location of an activity machine is specified, as shown in 
drawing 9 . Drawin g 9 is the side elevation of the activity machine 70 in a digging location. In 
drawin g 9 , the end face section of a lift arm 72 is attached in a car body 71 free [ rocking ] by 
the arm pin 73, and the car body 71 and the lift arm 72 are connected by the lift cylinder 74. If a 
lift cylinder 74 is expanded and contracted, a lift arm 72 will rock the arm pin 73 as a core. A 
bucket 75 is attached in the point of a lift arm 72 free [ rocking ] with a bucket pin 76, and the 
car body 71 and the bucket 75 are connected through a tilt cylinder 77 and link motion 78. If a 
tilt cylinder 77 is expanded and contracted, a bucket 75 will rock a bucket pin 76 as a core. It is 
determined that the case where the digging location of the activity machine 70 defines the 
criteria location of line Y-Y which ties the arm pin 73 and a bucket pin 76, and a lift arm 72 is 
located in less than [ it ] is in a digging location. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the 
above-mentioned approach. When a change gear is [ 1st ] in the 1st ** of advance, he is trying 
to reduce pump capacity in the predetermined capacity below maximum capacity. However, the 
location predetermined by the 1st ** of advance may be approached, not restricting not 
necessarily carrying out excavation work in this case, but operating an activity machine. When 
such, the rate of an activity machine may become slow, and working efficiency may fall. 
Moreover, since it may work with the advance 2nd speed depending on soil texture and pump 
capacity is not then reduced, a power loss occurs. Although he is trying to reduce pump capacity 
in the predetermined capacity below maximum capacity when an activity machine is in the 2nd in 
a digging location, a lift arm may excavate in a location higher than said criteria location. When 
such, pump capacity is not reduced and cannot perform reduction of a power loss. Although he is 
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trying to reduce pump capacity in the predetermined capacity below maximum capacity the 3rd 
when a car travel speed is below a setting rate, it may move below at a setting rate toward the 
destination, operating an activity machine without carrying out excavation work. Also in this case, 
pump capacity may be reduced, the rate of an activity machine may become slow, and working 
efficiency may fall. When an activity machine is [ a change gear ] a digging location in the 1st ** 
of advance and a car travel speed is below a setting rate, he is trying 4th to reduce pump 
capacity in the predetermined capacity below maximum capacity. Usually, a bucket is grounded 
till just before an object quickly [ in order to prevent a bucket's grounding and rolling resistance 
becoming large, just before floating for a while from the ground and thrusting a bucket into an 
object ] at the time of digging. In that case, while the speed of response of an activity machine 
becomes slow and actuation is overdue, an operator has the problem of memorizing sense of 
incongruity. 

[0004] Working efficiency is reduced or it aims at offering the control approach of the hydraulic 
pump for activity machines of the activity car which does not give an operator sense of 
incongruity, and a control unit while this invention is made paying attention to the above- 
mentioned trouble, it reduces pump capacity after it detects certainly that an activity car is in an 
excavation work condition, and it reduces a power loss. 
[0005] 

[Means for Solving the Problem and its Function and Effect] In order to attain the above- 
mentioned purpose, the 1st invention is set to the control approach of the hydraulic pump for 
activity machines of an activity car. Said activity car The lift cylinder and tilt cylinder which 
operate an activity machine, and said lift cylinder and tilt cylinder are equipped with the hydraulic 
pump which supplies a predetermined pressure oil. The transit driving force of a car, and/or the 
oil pressure force by the side of the bottom of a lift cylinder, And/or, when the oil pressure force 
of a tilt cylinder exceeds a predetermined value, it judges that it is during excavation work, and it 
sets to next reducing the capacity of said hydraulic pump in the predetermined capacity below 
maximum capacity, and is considering as the approach of performing control which next makes 
predetermined capacity reducing the capacity of said hydraulic pump. 

[0006] According to the 1st invention, when the transit driving force of a car, the bottom side 
cut pressure of a lift cylinder, and/or the oil pressure force of a tilt cylinder exceed a 
predetermined value, it judges that an activity car is during excavation work, and it is considering 
as the control approach of making the predetermined capacity below maximum capacity reducing 
the capacity of a hydraulic pump. Since the bottom side cut pressures of a lift cylinder also differ 
clearly [ the oil pressure force of a tilt cylinder ] in excavation work and non-excavation work, 
driving force can also judge that it is during excavation work certainly, and can perform effective 
power loss reduction. Moreover, since hydraulic-pump capacity is not reduced during non- 
excavation work, there is also no possibility of reducing working efficiency or giving an operator 
sense of incongruity. 

[0007] The 2nd invention is set to the control approach of the hydraulic pump for activity 
machines of an activity car. Said activity car The lift cylinder and tilt cylinder which operate an 
activity machine, and said lift cylinder and tjlt cylinder are equipped with the hydraulic pump 
which supplies a predetermined pressure oil. The transit driving force of a car, and/or the oil 
pressure force by the side of the bottom of a lift cylinder, And/or, it is judged that it is during 
excavation work when the oil pressure force of a tilt cylinder exceeds a predetermined value and 
it goes through predetermined time. Next, it sets to reducing the capacity of said hydraulic pump 
in the predetermined capacity below maximum capacity, and is considering as the approach of 
performing control which next makes predetermined capacity reducing the capacity of said 
hydraulic pump. 

[0008] According to the 2nd invention, when the transit driving force of a car, the bottom side 
cut pressure of a lift cylinder, and/or the oil pressure force of a tilt cylinder exceed a 
predetermined value and it goes through predetermined time, it judges that an activity car is 
during excavation work, and it is considering as the control approach of making the 
predetermined capacity below maximum capacity reducing the capacity of a hydraulic pump. In 
excavation work and non-excavation work, since driving force is also checking whether it differed 
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clearly and those values have passed beyond predetermined time, it can judge that it is during 
excavation work certainly, and the bottom side cut pressure of a lift cylinder can also perform 
[ the oil pressure force of a tilt cylinder ] effective power loss reduction. Moreover, since 
hydraulic-pump capacity is not reduced during non-excavation work, there is also no possibility 
of reducing working efficiency or giving an operator sense of incongruity. 
[0009] In the 1 st or 2nd invention, said activity car is equipped with a pre-go-astern actuation 
means, and judges that it is excavation work termination when said pre-go-astern actuation, 
means changes from advance to neutrality or a go-astern actuated valve position, and the 3rd 
invention makes it the approach of suspending the control which makes predetermined capacity 
reduce the capacity of said hydraulic pump. 

[0010] According to the 3rd invention, when an operator makes a pre-go-astern actuation means 
from advance neutrality or a go-astern location, it is judged as excavation work termination, and 
it is considering as the control approach which suspends pump capacity reduction control. 
Therefore, decision of excavation work termination becomes certain, the operating speed of an 
activity machine becomes quick after excavation work termination, and there is no possibility 
that workability may fall. 

[0011] The 4th invention is set to the control unit of the hydraulic pump for activity machines of 
an activity car. Said activity car The lift cylinder and tilt cylinder which operate an activity 
machine, and said lift cylinder and tilt cylinder are equipped with the variable-capacity mold 
hydraulic pump which supplies a predetermined pressure oil. Said control unit A driving force 
detection means to detect the transit driving force of a car, and bottom ******** which detects 
the bottom side cut pressure of said lift cylinder, The oil pressure detector which detects the oil 
pressure force of said tilt cylinder, and the capacity control unit which controls the capacity of 
said variable-capacity mold hydraulic pump, The detection value from said driving force detection 
means, bottom * **** * **, and an oil pressure detector is inputted and calculated. When any one 
value exceeds a predetermined value at least and it goes through predetermined time, it is 
considering as the configuration which has the controller which outputs the capacity control 
signal which makes the predetermined capacity below maximum capacity reduce the capacity of 
said variable-capacity mold hydraulic pump to said capacity control unit 

[0012] When according to the 4th invention at least one of the transit driving force of a car, the 
bottom side cut pressure of a lift cylinder, and the oil pressure force of a tilt cylinder exceeds a 
predetermined value and it goes through predetermined time, predetermined capacity can be 
made to reduce the capacity of a hydraulic pump. That is, since it detects that an activity car is 
during excavation work certainly and pump capacity can be reduced in predetermined capacity, 
effective power loss reduction can be performed and the activity car which can work efficiently 
is obtained. 

[0013] The 5th invention is set to the control unit of the hydraulic pump for activity machines of 
an activity car. Said activity car The lift cylinder and tilt cylinder which operate an activity 
machine, and said lift cylinder and tilt cylinder are equipped with the variable-capacity mold 
hydraulic pump which supplies a predetermined pressure oil. Said control unit Bottom ******** 
which detects the bottom side cut pressure of said lift cylinder, The capacity control device 
which controls the capacity of said variable-capacity mold hydraulic pump, and the detection 
value from said bottom ******** are inputted and calculated. When said detection value 
exceeds a predetermined value and it goes through predetermined time, it is considering as the 
configuration which has the controller which outputs the capacity control signal which makes the 
predetermined capacity below maximum capacity reduce the capacity of said variable-capacity 
mold hydraulic pump to said capacity control unit. 

[0014] When according to the 5th invention the bottom side cut pressure of a lift cylinder 
exceeds a predetermined value and it goes through predetermined time, predetermined capacity 
can be made to reduce the capacity of a hydraulic pump. That is, since it detects that an activity 
car is during excavation work certainly and pump capacity can be reduced in predetermined 
capacity, effective power loss reduction can be performed and the activity car which can work 
efficiently is obtained. 

[0015] The 6th invention is carrying out in the 4th or 5th invention as the configuration which 
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has the controller which stops dispatch of the capacity control signal of the variable-capacity 
mold hydraulic pump outputted to said capacity control unit, when said activity car inputs the 
detecting signal from a pre-go-astern actuation means, an actuated-valve-position detection 
means detect the actuated valve position of said pre-go-astern actuation means, and said 
actuated-valve-position detection means and an actuated valve position changes from advance 
to neutrality or a go-astern location. 

[0016] According to the 6th invention, when the actuated valve position of a pre-go-astern 
actuation means is located in neutrality or a go-astern location, the dispatch of a capacity 
control signal which is outputted to a capacity control unit and which reduces the capacity of a 
variable-capacity mold hydraulic pump can be stopped. Therefore, an excavation work 
termination time can be detected certainly and pump capacity does not decrease at the time of 
non-excavation work. Therefore, there is no possibility that working efficiency may fall. 
[0017] In the 4th, 5th, or 6th invention, said activity car of the 7th invention is articulated type 
structure, and said control unit is considered as the configuration which has the controller which 
stops dispatch of the capacity control signal outputted to said capacity control unit, when the 
detection value of the steering angle-of-refraction detector which detects whenever [ steering 
angle-of-refraction / of a car ], and said steering angle-of-refraction detector is inputted and 
whenever [ steering angle-of-refraction ] exceeds a predetermined include angle. 
[0018] If an articulated include angle exceeds a predetermined include angle, in order to stop the 
displacement control of a hydraulic pump according to the 7th invention, the power which a 
hydraulic pump consumes becomes large, the transit driving force of a car is reduced, and the 
force with each part of a car impossible for is not added, but there is no possibility of reducing 
endurance. 

[0019] The 8th invention is set to the 4th, 5th, or 6th invention. Said activity car With articulated 
type structure, it has the steering cylinder of a Uichi Hidari pair for steering. Said control unit 
The steering oil pressure detector which detects the oil pressure force of the steering cylinder 
of said right and left, respectively, When the detection value of said steering oil pressure 
detector is inputted and the difference of the oil pressure force on either side exceeds a 
predetermined value, it is considering as the configuration which has the controller which stops 
dispatch of the capacity control signal outputted to said capacity control unit 
[0020] If the difference of the oil pressure force of a steering cylinder on either side exceeds a 
predetermined value, in order that it may stop the displacement control of a pump according to 
the 8th invention, the power which a hydraulic pump consumes becomes large-, the transit driving 
force of a car is reduced, and the force with each part of a car impossible for is not added, but 
there is no possibility of reducing endurance. 

[0021] As for the 9th invention, in the 4th - the 8th invention, said control unit is considering 
capacity of said variable-capacity mold hydraulic pump as the configuration in which it has a 
controllable manual system capacity control means. 

[0022] According to the 9th invention, since the manual system capacity control means in which 
a pump displacement control is possible was established, for example, when an operator wants to 
set pump capacity as arbitration with soil texture, it can be set as a desired capacity and working 
efficiency can be improved. 

[0023] In the 4th - the 9th invention, said control unit is considering whether the 10th invention 

carries out the displacement control of said variable-capacity mold hydraulic pump as the 

configuration which has a selectable displacement-control selection means. 

[0024] According to the 1 0th invention, since the displacement-control selection means was 

established, an operator can choose whether according to a situation, the displacement control 

of a hydraulic pump is performed during excavation work. Therefore, an efficient activity can be 

done. 

[0025] 

[Embodiment of the Invention] This invention is started below. The operation gestalt of the 
control approach of the hydraulic pump for activity machines of an activity car and a control unit 
is explained in full detail with reference to a drawing. 

[0026] Drawin g 1 is the side elevation of the wheel loader 1 which is an example of an activity 
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car, and drawing 2 is a top view. In drawing 1 and drawing 2 , in the anterior part of the posterior 
part car body 5 which has a drivers cabin 2. an engine room 3, and rear wheels 4 and 4, the 
anterior part frame 7 which has front wheels 6 and 6 is attached in right and left free [ rocking ] 
by the center pin 8, and constitutes articulated structure. In drawing 2 , the posterior part car 
body 5 and the anterior part frame 7 are connected by the steering cylinders 9 and 9 of a Uichi 
Hidari pair, by expanding and contracting the steering cylinders 9 and 9 on either side, it rocks 
right and (eft and the posterior part car body 5 and the anterior part frame 7 steer, as shown in a 
two-dot chain line focusing on a center pin 8. The include angle theta of drawing is called 
whenever [ steering angle-of-refraction ]. 

[0027] The activity machine 10 is attached in the anterior part frame 7 in drawing 1 and drawing 
2 . That is, the bucket 12 is attached in the point of the lift arm 11 attached in the anterior part 
frame 7 for the end face section, enabling free rocking free [ rocking ]. The anterior part frame 7 
and a lift arm 1 1 are connected by the lift cylinders 13 and 13 of a pair, and rock a lift arm 1 1 by 
expanding and contracting lift cylinders 13 and 13. The tilt arm 14 is supported by the lift arm 1 1 
almost free [ rocking of a center section ], and the end section and anterior part frame 7 are 
connected by the tilt cylinder 15. The other end and the bucket 12 of the tilt arm 14 are 
connected with the tilt rod 16, and if a tilt cylinder 15 is expanded and contracted, they will rock 
a bucket 1 2. 

[0028] In drawing 1 , the power plant 20 is carried in the posterior part car body 5. The power 
plant 20 consists of the reducer 25 and 25 grades which drive the change gear 23 in which an 
engine 21, a torque converter 22, a pre-go-astern switch, and two or more steps of gear ratio 
switches are possible, the distribution machine 24, a rear wheel 4, and a front wheel 6. Moreover, 
an engine 21 drives the variable-capacity mold hydraulic pump 26 which supplies a pressure oil 
to a lift cylinder 13 and a tilt cylinder 15. 

[0029] In the driver's cabin 2, it has the selectable displacement-control selection means 33 for 
whether the displacement control of a pump is made to perform automatically the pre-go-astern 
actuation means 30, the rate stage selection means 31 of a change gear 23, and the capacity of 
the variable-capacity mold hydraulic pump 26 with the controllable manual system capacity 
control means 32 manually. A lever type, a switch type, or a dial type is sufficient as the means 
of each above, and other formats are sufficient as it. 

[0030] Next, digging of a wheel loader 1 and a shipping activity are explained. An operator 
operates the pre-go-astern actuation means 30, advances a car, and chooses the rate stage of 
a change gear 23 according to an object with the rate stage selection means 31. A bucket 12 is 
located in a digging location. Next, the edge of a blade of a bucket 12 is thrust into an object, a 
tilt cylinder is operated and the tilt back of the bucket 12 is carried out and an object is 
scooped up in a bucket 12 and it is crowded. Next, expanding a lift cylinder 13, raising a lift arm 
11, and raising a bucket 12, the pre-go-astern actuation means 30 is operated, and a car is 
reversed. Next, it moves forward and steers, a dump truck is approached, a bucket 12 is dumped 
by the position, and an object is loaded into the loading platform of a dump truck. 
[0031] Drawing 3 is the side elevation showing the condition of excavating with the bucket 12. A 
car is advanced in the direction of an arrow head A, and if the edge of a blade of a bucket 12 is 
thrust into Object Z and the tilt back is carried out, the force will join a bucket 12 in the 
direction of arrow heads B and C. Therefore, the high oil pressure force occurs in the bottom 
side of a lift cylinder 13 and a tilt cylinder 15. Moreover, depending on work posture, the force of 
the direction of an arrow head D joins a bucket 12, and the high oil pressure force occurs in the 
head side of a tilt cylinder 15 in this case. In the meantime, big transit driving force occurs to the 
order rings 4 and 6. These oil pressure force differs from transit driving force clearly in the time 
of excavation work and non-excavation work. Therefore, it can judge certainly whether it is 
during excavation work by defining each reference value of transit driving force, lift-cylinder 
bottom **, and tilt-cylinder **, and checking that at least one of the above-mentioned three has 
exceeded the reference value. 

[0032] Drawing 4 is the schematic diagram showing the 1st operation gestalt of an example of a 
control unit 40. The capacity control unit 41 is connected to the variable-capacity mold hydraulic 
pump 26 in drawjngj4 . On the regurgitation circuit 42 of the variable-capacity mold hydraulic 
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pump 26, the tilt actuation valve 43 linked to a tilt cylinder 15 and the lift actuation valve 44 
linked to a lift cylinder 13 are infixed. Bottom ******** 45 is formed in the bottom side of a lift 
cylinder 13, and the oil pressure detectors 46 and 46 are formed in the bottom [ of a tilt cylinder 
15 ], and head side, respectively. Bottom ******** 45 and the oil pressure detector 46 are 
pressure switches. The capacity control device 41, bottom ******** 45 f and the oil pressure 
detectors 46 and 46 are connected to a controller 50, respectively. The driving force detection 
means 51 is equipped with the torque-converter input-shaft engine-speed detector 52, the 
torque-converter output-shaft engine-speed detector 53, and the rate stage detector 54 that 
detects the rate stage of the change gear 23 chosen by the rate stage selection means 31. The 
torque-converter input-shaft engine-speed detector 52, the torque-converter output-shaft 
engine-speed detector 53, the rate stage detector 54, and an actuated-valve-position detection 
means 55 to detect the actuated valve position of the pre-go-astern actuation means 30 are 
connected to a controller 50. A controller 50 inputs the torque-converter close, an output-shaft 
engine speed, and the rate stage of a change gear 23, calculates them using the performance 
curve of a torque converter, and the reduction gear ratio of a reducer 25, and computes the 
transit driving force of a car. Moreover, a controller 50 is connected with an actuated-valve- 
position detection means 55 to detect the actuated valve position of the pre-go-astern 
actuation means 30, and it detects whether a change gear 23 is in which condition of advance, 
neutrality, and go-astern. 

[0033] Next, the control approach is explained based on the flow chart of drawing 5 . At step 
101, an operator operates the pre-go-astern actuation means 30, and directs advance to a 
change gear 23. At step 102, an operator operates the rate stage selection means 31, and 
chooses the rate stage of a change gear. Excavation work is started at step 103. It judges 
whether the controller 50 inputted and calculated the detection result at step 104 from the 
driving force detection means 51, bottom ******** 45, and the oil pressure detector 46, and at 
least one of transit driving force, lift-cylinder bottom ** (for example, 250kg/cm2), and tilt- 
cylinder ** exceeded the predetermined value, and predetermined time (for example, 0.5sec(s)) 
progress was carried out. In NO, it returns before step 103 at step 104. In YES, it is judged as 
under excavation work at step 105 by step 104, and progresses to step 106. A controller 50 sets 
up a predetermined capacity (one 0.5 to 0.9 times the capacity [ For example, corresponding to 
the magnitude of transit driving force or the oil pressure force. ] of maximum capacity) reduced 
from the maximum capacity of the variable-capacity mold hydraulic pump 26 at step 106. At step 
107, a controller 50 outputs a control signal to the capacity control unit 41, and reduces the 
capacity of the variable-capacity mold hydraulic pump 26 in said predetermined capacity. When 
excavation work is completed, an operator operates the pre-go-astern actuation means 30 at 
step 108, and switches a change gear 23 to neutrality or go-astern. It judges whether at step 
109, a controller 50 inputs the detecting signal from the actuated-valve-position detection 
means 55, and a change gear 23 is in neutrality or a go-astern location. In NO, it returns before 
step 107 at step 109. In YES, it is judged as excavation work termination at step 1 10 by step 
109, and progresses to step 1 1 1. At step 1 1 1, a controller 50 stops a pump displacement control, 
and before controlling the capacity of the variable-capacity mold hydraulic pump 26, it returns it. 

[0034] In addition, although it has judged whether the controller 50 inputted and calculated the 
detection result at step 104 from the driving force detection means 51, bottom ******** 45, and 
the oil pressure detector 46, and at least one of transit driving force, lift-cylinder bottom **, and 
tilt-cylinder ** exceeded the predetermined value, and predetermined time progress was carried 
out, the judgment of whether to have carried out predetermined time progress may be omitted. 
[0035] The control approach of the variable-capacity mold hydraulic pump of an activity car and 
control unit concerning this invention are written in above approaches and configurations, and 
the following effectiveness is acquired. When at least one of the transit driving force of a car, the 
bottom side cut pressure of a lift cylinder, and the oil pressure force of a tilt cylinder exceeds a 
predetermined value, or when at least one exceeds a predetermined value and it carries out 
predetermined time progress among oil pressure force, he judges that an activity car is during 
excavation work, and is trying to make a predetermined capacity smaller than maximum capacity 
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reduce the capacity of a pump. Since the bottom side cut pressures of a lift cylinder also differ 
clearly [ the oil pressure force of a tilt cylinder ] in excavation work and non-excavation work, 
transit driving force can also judge that it is during excavation work certainly. Therefore, while 
being able to perform effective power loss reduction, pump capacity is reduced in spite of under 
non-excavation work, and there is also no possibility of reducing working efficiency. After 
excavation work termination, since it was made to stop the displacement control of a pump when 
an operator made a pre-go-astern actuation means neutrality or a go-astern location, an 
excavation work termination time can judge clearly. The operating speed of an activity machine 
becomes quick after excavation work termination, and there is no possibility that workability may 
fall. 

[0036] Although this operation gestalt explained the activity car as a wheel loader of an 
articulated type, it does not interfere, even if it is the activity car of other formats. 
[0037] Drawing 6 is the schematic diagram of control unit 40a of the 2nd operation gestalt. The 
same sign is given to the same member as the thing of the 1st operation gestalt, explanation is 
omitted, and only a different part is explained. The controller 50 is connected with the manual 
system capacity control means 32 by which an operator can set the capacity of the variable- 
capacity mold hydraulic pump 26 as arbitration manually, and a displacement-control selection 
means 33 by which an operator can choose whether a pump displacement control is made to 
perform automatically, in d rawing 6 . The manual system capacity control means 32 and the 
displacement-control selection means 33 are for example, a switch type or a dial type. Moreover, 
the controller 50 is connected with the steering angle-of-refraction detector 56 and the steering 

011 pressure detectors 57 and 57 which detect the oil pressure of the steering cylinders 9 and 9 
on either side, respectively. 

[0038] Next, the control approach* is explained. If an operator sets up a desired hydraulic-pump 
capacity by the manual system capacity control means 32, a controller 50 inputs the signal, 
priority will be given to it over the displacement control stated with the 1st operation gestalt, it 
will output a control signal to the capacity control unit 41, and will control it in the capacity 
which had the variable-capacity mold hydraulic pump 26 set up. 

[0039] an operator — the displacement-control selection means 33 — operating it — a 
displacement control — not carrying out (for example, the switch OFF) — when it chooses, a 
controller 50 inputs the signal and stops dispatch of the capacity control signal stated with the 
1 st operation gestalt. an operator — the displacement-control selection means 33 — operating 
it — a displacement control — carrying out (for example, the switch ON) — when it chooses, a 
controller 50 sends the capacity control signal stated with the 1st operation gestalt. 
[0040] A controller 50 stops dispatch of the capacity control signal stated with the 1st operation 
gestalt, when a detection result is inputted from the steering angle-of-refraction detector 56 and 
the steering oil pressure detectors 57 and 57 and either exceeds a predetermined value. 
[0041] The following effectiveness is acquired as a result of the above-mentioned control. Since 
the manual system capacity control means in which a pump displacement control is possible was 
established, an operator can set pump capacity as arbitration with soil texture etc. For example, 
if an object is a lightweight object, the amount of reduction of pump capacity will be lessened, 
and if it is a heavy lift, the amount of reduction will be made [ many ]. Thereby, working 
efficiency can be improved. Since the displacement-control selection means was established, an 
operator can choose whether capacity reduction control of a hydraulic pump is performed during 
excavation work according to an activity situation. Therefore, an efficient activity can be done. 
About a wheel loader 1, drawing 7 is in the condition of theta whenever [ steering angle-of- 
refraction ], and is the top view showing the condition of having made the addendum of a bucket 

1 2 contacting almost in parallel to Object Z. If pump capacity reduction control is performed with 
such a posture, many of engine power will join a car driving side, and driving force will become 
large. Consequently, it is going to progress in the direction of an arrow head by the big force, the 
force with each part of a car impossible for acts, and the posterior part car body 5 has a 
possibility of contracting a car life. This inclination becomes so large that theta is large. Drawin g 
8 is a top view in which about 0 wheel loader 1 shows the condition that steering angle of 
refraction contacted aslant to Object Z. In this case, if a wheel loader 1 is driven in the direction 
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of arrow-head E, the lateral force F will act on a bucket 12, and the moment M will act on a 
wheel loader 1. If pump capacity reduction control is performed in thjs condition, driving force will 
become large, the force with each part of a car impossible for will act, and there is a possibility 
of contracting a car life. In this Fig., a difference arises in the oil pressure force of the steering 
cylinders 9 and 9 on either side, and F becomes large, so that the difference is large. According 
to the above-mentioned control approach, a controller 50 stops dispatch of a capacity control 
signal, when the difference of oil pressure of whenever [ steering angle-of-refraction / theta ], 
or the steering cylinders 9 and 9 on either side exceeds a predetermined value. Thereby, the 
consumption power of a hydraulic pump increases, the impossible force of driving force 
decreasing and joining each part of a car is reduced, and a possibility of shortening a car life is 
reduced. 

[0042] In addition, modification of combination or abolition is possible for the control function and 
control means of this invention to arbitration. In the 1st operation gestalt of the control unit 40 
shown by drawing 4 , and the 2nd operation gestalt of control unit 40a shown by drawing 6 , 
although bottom ******** 45, the oil pressure detectors 46 and 46, and the driving force 
detection means 51 are established, respectively, any one may be prepared and you may prepare 
combining each. Moreover, in drawing 6 , the controller 50 may be connected to either the 
steering angle-oFrefraction detector 56 or the steering oil pressure detectors 57 and 57, 
although it has connected with the steering angle-of-refraction detector 56 and the steering oil 
pressure detectors 57 and 57 which detect the oil pressure of the steering cylinders 9 and 9 on 
either side, respectively. 
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* NOTICES * 

JPO and MCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the side elevation of a wheel loader of an example of an activity car which has 
the control unit of this invention. 
[Drawing 2] It is a **** top view. 

[ Drawing 3] It is the side elevation of an activity machine of the wheel loader of this invention. 
[Drawing 4] It is the schematic diagram of a control unit of the 1st operation gestalt of this 
invention. 

[Drawing 5] It is a flow chart for explaining the control approach of this invention. 
[Drawin g 6] It is the schematic diagram of a control unit of the 2nd operation gestalt of this 
invention. 

[ Drawing _7] It is the top view showing the work posture at the time of the articulated include 
angle theta of a wheel loader. 

[Drawing 8] It is the top view showing a condition in case a wheel loader excavates a natural 
ground from across. 

[ Drawing 9] It is the side elevation showing the digging location of the activity machine of the 
conventional activity car. 
[Description of Notations] 

1 [ — A posterior part car body, 6 / — Front wheel, ] — A wheel loader, 2 — A driver's cabin, 4 
— A rear wheel, 5 7 [ — Activity machine, ] — An anterior part frame. 8 — A center pin, 9 — A 
steering cylinder, 10 11 [ — Tilt cylinder, ] — A lift arm, 12 — A bucket, 13 — A lift cylinder, 15 
20 [ — Change gear, ] — A power plant, 21 — An engine, 22 — A torque converter, 23 26 — A 
variable-capacity mold hydraulic pump, 30 — A front go-astern actuation means, 31 — Rate 
stage selection means, 32 — A manual system capacity control means, 33 — A displacement- 
control selection means, 40 — Control unit, 41 [ — Bottom ] — A capacity control 
device, 43 — A tilt actuation valve. 44 — A lift actuation valve, 45 46 [ — A torque-converter 
input-shaft rotation detector 53 / — A torque-converter output-shaft rotation detector, 54 / — 
A rate stage detector, 55 / — An actuated-valve-position detection means, 56 / — A steering 
angle-of^refraction detector, 57 / — Steering oil pressure detector. ] — An oil pressure 
detector, 50 — A controller, 51 — A driving force detection means, 52 
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[Drawing 2] 
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[Drawing 71 
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[Drawing 5] 
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[Drawing 8] 




[ Drawing 9 ] 
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y 7 h s/ y > y©^< h amse^j. v 
/^fctj^^ h y > y©ttE^3&J0f^©«i4aA/c^ 

ga*g^gawT©^rSsa«:<Bja s# ^njffl)^ i 
urt»s. iggj^fc. y^ h^y >^©^hAiijftE* 
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[0007] m2&wti. mm<Drm®mmm#> 

SteEtf^i *Pf©j£fi1&8Mj. te^^/S 
fctty? h^y>^©#hAfJ©fflE*> teitf/Sfc 10 

[0 00 8]m2^K«tSi. $M©^tflglb^. te 
<fcD>'/* fctt 'J 7 h i/ y > #©* h AffJttE^J. *J<fc 0 s 

ifflSrL. j*ExK>7'©gfi*S^ffiJ«T©HFf^ffi 20 

y>y©#hA«fiE*fe. ^;uh'>y>y©ttE* 

6©fit*^f^ratU:gjaL IdpWtim LX C> 
*fcae>.-iWK«Wfaw>r*«cd:6«K-c*. was 
ft^-7-nxfi»&tfJL*; *fc. IHHWfW*KttE 

[000 9] IS 3 fEWtt. m£fcttlil2&l!BK:tel,> 

r. Mefmpf». fraugftfl3%£ftx.. mens 30 
[0010] m3mmicj:m. fam»me»m^ 

®*Ifji*> fctt&ji{4a(C L fci ft (dSBUftSg 

[0011] SHUIUtt, fPSI»P©fT^ltSfflttE!K> 

fay? hs/«j>y*»j:of^n/y>jft. fjay? 

h V y > jT* J: Of** h !/ 'J > y{cgfS©EiEb=£«»&T 
S?J*8«HttE#:/7£*«*.. MBMMtlE«. * 

mommmxz&mzmjjm&mt. me 9 7 
h^y> *©# h AfiiwEb^iftai-r h ae^ihs 
4. Mia*JH-^y>f©**E^^Ui-r5ttE«iffls 
<t. BsnapigSfiMttE^^T-ogs^^-rsss^i 
sasgi. nenb^wiifa^. * hAEtamsi. 50 
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fct»-fft:frlo©ffia^£©ffi£;SiL. 3^0^^* 

igjtLfc^tc. giasssiNgisga:. iiigB?r£gffl£tt 

E* > ^©Sa4ft^fSWT©BfSSfi{cfi« 5 # 5 

[00 1 2] flujM<cj:&&. ftpvo&fflutt. y 

7 h i/ y > #©# h A{|)}ftE2j> ** h ^ y > #©ttE 
#© *) < i 4> 1 oasgfScflfcj&S*., *>o§r£BS 

sesci*j-cft*. fftMrnwefctcMN 

«-cftS/c«>> *®&A-7-n*ffi«#-cfti SW^jk: 
fare* zmmaw ens. 

[0013] «5A9i». ft^«B©fB!«fflttEtf > 

r s y 7 f s/ y y Yuvyyt. i?gs y v 
v is y > ^fc^y** h y > f «cgiTS©Effl*t!9&-r 

sy 7 h j/ y > ?©* h AtittE^*«imT s# h ae 

®&smmmt> mm# v AE^us^e©^ia«i'&A 

SSttE* > -/©gffl?rg^Sii(T©0f5ESSK:®ig( 

[00 14] S5^«C«t$<b. y7h->y>y©;Kh 
AfflJJSE*ASSf3E©«l?:j6l^. tp~?mimfflZmi&Ltc 

rft*. -rftto*. rmmM&mmicimifim'pxkz 
{'mmmafimtiz. 

[001 5] ^6^«. mAtitxmbfmchi.* 
x, m&vm$m. tmmrt^mt, ®&m'm& 

«5ii*>e > *£*fc«f^H4SK:^bl,fciftK: > ftieg 

ssoffijggccai^-rspMssMttE^v^gfiSj® 

[00 1 ejmen^Kina. u«aBft^s©jafp 
(4s*5*i*fctj«jnag{c*5<!:ft{c. ®mmmm. 

®&MQf{m®mg%®±?2>CtifiX$Z. *(Dtc 
ft. MnfMKT^WItcttttl-cft. ^JlfJf^i^ 

[0 0 17]^7^W«. m4$fctt^5Sfc{3:m6« 
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B5ISWflPgg«. jSW©j^JI«rftg£tfcffl-r 

[oo 1 8] mmwczzt* 7-?<**\s-\-n 

[0 0 1 9] 88SWS. Sg4$/c«S85*7d;tJil68 

gi. i5iBX?-Ty>yffiE&ag©tfcttJffi£A2>U 
£6©ttBE*©H^f3E©ffl*ai/c^«c. iliBSfiSII 
©8BK:Hl^igS«lffli«#©Sfi^±-r53> h 
Q-7i«r^T*«fiSil/T^S. 20 
[0020] ^8^CC<tSi. SSOXfTO^ 
> y©fflEtt©M#. jffi£©ffi£iS;L £ £ 7©g 

mW©^?f!gSil^*i{S?lS5tx. J&M&SBKJfc 

[002 1 ]I9». m4~m8^{C*Jl>T. 85 
GMMSKB. t5iBBI^g«S9«lBEtf>7-©gfi£l|Hjffll 

[0022 ] 'srgftwtcfchti. #>^s«W8ratttt 

[0 02 3]Wl0»Wi. *4.-*-*9»H«:tetvC. 
MGMIlKttt. ME3J£8rara#>7®SflM* 

[oo24]^i o»w<c«fcn«. §fi$iiffliaf?#s* 

[0025] 

[ 0 0 2 6 ] B 1 ttfK8»M©— «T?*5*-f-;UO- 
fl©§M@r*0. 02t*¥ffiS-C*5. 01. 02 
CCfonr. SlteM2 > x>i>>;l/-A3*$<J:Uf&t£4. 

4t#j-s«anw*5©aa»cH:. nit 8. ezmz 

U58I57 U- A 7 #Hz > * f> 8 K «fc 9 ££tCjgS&e&K: 
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02 ^gpm*5iiggi57U-A7i«se- 
©xfT'j>^>'j>^9. 9 tttc .tog 

gem»5<!:laS|57U-A7 iB-fe>jrt>8*>M>4 
U 2*J£®K^TJ:5K:fe&{d8i&U tftlfiirSJ:^ 

[0 02 7] HI. EI2«:*$(,»T. S5SI57U--A7«:tt 
fISHBl 0*QR#l?&4vCl>S. fft'to^. 15957 u - 

A7{csffisp*»ttaa={crom6ti/ty7 ht-a i 

lCSBSastctt, a*? h i 2*s8ftB&tcil#tt6ti 

tUS. 15957 U-A7i »J7 h7-Al 1 ±«— *f© 
97hU'J>iTl3. lStCfcOStSti. V7hS*9 
>#13. 1 3 C V7 h7-Al 1 

tiJSSfrf*. 1/7 hr-A l i«:tt?;uhT-A 1 4© 
SI24VH*4WttS&K:£*3*l. *©-8iS|5<!:B5S57 

h. ^h7-Al 4©ffijgS|5t-'<^t» h 1 2tlZ9-)l 
hn»Fl6«:J:»ja3SSti. *;l/f-i/i/># i 5%f* 
mt&t'tfv h 1 2«fi8S!rf-£. 
[ 0 0 2 8 ] 0 1 {C*$HT . &95$# 5 Ct««tf;gg 2 
0*iJSiS;**VC<,>£„ 8&:7Jgg2 0tt. x>i?>2 1, 

0 &*#oItfe&g>Ha 2 3 . flE® 2 4 teJ; tf&tg 
4fc«ta f B56S6*|glii-rs^it52 5. 2 5^6«fiS 

3ft-ct,>£„ x>y>2 i «D7 h->«;>yi 
3. ^h->>;>yi 5«:Ejft*e»&^^^satt 

E*>72 6£iB|(nr£. 

[0029] jilted fttctt. B5&it&fl^g3 0 i. 
£S&2 3©iIffi®iifR*S3 1 i. iMtiffiiif 

>72 60®m&&mrfflmtet£&w&&sfflw&& 

3 2t. i«lff){C^>7©$fi$lW%?Tb# 

a«Dite&gfi$iws5?#S3 3 t*fiz.xm. ±ia 

[0 030] 'Juc*j-fru-iria>mL Wif^tc 
o^-csi^l-i. «e«Wt5«jt^#©3 0*^fPL. 
r«»*ini3*. mg&mi^&3 itc«to*f^«: 
^to^r^s«2 3©j$sia*ajRf f i 2 

BSSJttB«:ttg$-a:§. ^ic/^> h 1 2©*J5fc£*t 

milC&i&fr. Yis ')>y>&Hk^bX^tr v h 1 
2«r^h^9^S-tt. H 2F«9«C*t^4-r< 

l>Ctf. ^(C'j7h^";>yi 3%{*SS#T'J7 hT 
-A 1 1 J&_fc#S# % h 1 2*±tf!&3>J685m3i 

»fP#S3 0*^tr»M4^Jl$^5. ^(Cl5ii. 
»|SJU-cy>7"h-7 7ftc«ifil/ t if!£©{4g-CA^ » 
h 1 2*y>7Lr^iBJ*y>7h7 y i;©^^{CS 

[003 1 ] m3\t^trv h 1 2-CJBBIJl/Tl>Sl^* 
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■$ht*Tv \ 1 2(C«*E|JB. C©^|S)(C^3*Sft]to 
£. ■?•©£*. h'>'j>yi 3feiy : ?^h'> , ;> 

m£&lCj:-,X&'i>ry h 1 2{C»^6UD©^ISI©^*S 

UntoD. coJg^Ktt^Ahj/y^yi 5©^? Hffltc 
iis^f4E**s^-rs. c©ra. «rat&4. 6cc«At 

s„ ofc#-?r. jtffBft*. y ? h>y>##hA 

3 o© 5 *,>Pi£ < £ 1 C 4 £fill§ 

?z>ctifi-caz>. 

1 0 0 3 2 J H 4 0 ©-09©® 1 USS^S 

fcmf^Star**. ia4tctei>r. nj^gssttE* 

§fiMfflE*> 7"2 6 ©tttwagg 4 2 ±(C« h y 
>y 1 5(Cjg&t*?;H-&fl*H3 4. 'J7b5";> 

#i 3cc«gSfsy7htftf^f4 4<b*^-K$nri» 

S. 'J7 3©#hAilK:«tf KAEfcttg 20 

4 5#Sfef6ft. 5©#hAffl. 

KfflUcttjE6E«iffig4 6. 4 6*5-ett€ t ftg:tte>*vct> 

*. #hAB«H»4 5. ttE^HiS4 6ttm«E^ 
x-f Sfi»$gI4 1. #hAEtfcmg4 

5. ttE^ms4'6. 46«. -e-n-en=i>ho-7 5 
oiamvxM. mm>mi^Wi5 mh*9a>* 

-*A**BIBB»IMI5 24. a»<-*HWj 
ttB«BBtt*ffiiS5 3 4. iI@®iIW^&3 1 (c<fc 9 SIR 

$n/c^s«i2 3©aK©*<fttUT2iiag^tBS5 4. . 

5 2 4. h**3>'<-*lttbtlHIElMtf]85 3 4. 

sesame 544. mumcm 3 0 awevm* 
tftffl-r MMFtUHfiMt 5 5 4 ixa > f a - 9 5 0 tc 

a. tBA«Maak4. em2 3®ans4«AAu 

h^i'3>^-5»©14l8ft»*j«tDtjia«2 5©?goIJt 

3>hQ-55 0tt, U«jffl*ff#a3 0©tftf¥ffl«* 

UTS. «ML «ii©tr>-fti©iK»{c*S*»?fe*ftHl^*. 40 
[0033] *{C«l1SI^K-3(,»Tia 5 ©7 n-* + - 

*. x=rvrf\ 0 2r»g#«. m$mm®.'s 1* 
arc LT&8t&©ag©*j8jR-r *. xr^io3T 
mufmiiNtt-s. xt^t-i 0 4ra> 1-0—75 

0 UJUMttll&lgt 5 1. # h AEfctBS 4 5 . fflE& 
W»4e*&*Htt**Aai/"tW|EU ^tfffitt*. 
»J7 hi"J>y#KAE (Msttf25 Okg/crf) . ?;t> 
h J/ ') > #E© 5 *>4>fc < 4 1> 1 o*5SfS©ffi=£M^.. 50 
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fr^mmm® (m«0. 5sec) tli§Uc;<»5a>£43J 

3©tJ«:MS„ XfsT*! 04TYES©^§•&K:ttX7 , ' 
77•l 0 5t?JIBlJfPil*4«Brt. X7>97*10 6(C& 
tf. 06Ta> ho-55 Ott. p^gll 

j4E*>7-2 6©fi^gS«fc0fiaLfcff3t©SS (09 
*tfj«T igtt*^>ttE^©*# 5 r &*gfi© 
0. 5-0. 9te©Sfi) fctajfTS. Xf^l07 
t?a>hn-750tt. SfiSlJSlSlg4 1 CCSOffiJfa^^- 
HWJU W^^ttE*>7-2 6©§:fi^Bi|faffSS 

f- ? 7- 1 o 8 xm&mmz®. 3 0 &&ff u -c^a 2 

35:4iltSfc«^jiCC§Ji3^*. Xt-^IOQT^ 

> h a - 7 5 0 a. &ff fig«iffl#e 5 5 ifi hom&m 

#%A*0. ^iiS2 3*54iS[$/ (:: «^jtflra{c*^/p 
S*»^JSrS. *T-Vf\ 0 9TNO©li^{C(3:Xf- 
^^1 07©iT«:R-S. Xf-?71 0 9-CYES©*§£ 
KBXf?^l 1 0"CfflSI|fSII»74*l»rU. 
1 1 UCMts. Zf-v^l 1 l-C3>hn-75 0tt# 
>7-Sfi«iai4^±U. pJ^SfiSiftE*>7-2 6©S 

[0 0341 &&. Xf^l0 4t3>H3-75 0 

(ifgaw3^m^a5 1. #FAE«iaiS4 5. &&&& 
S4 6*e»«yass*A*i/riifi[L. ^f^Bft^. y 

7 HAE. ?;H-i";>:?E©5*i4>&< 

4fe lo*S9f5£©ffi^fflA. ^o^^faigjaLfc^S 

[0035] *miicm<mmm®m®mMW£# 

>7<DMWimm®&£te> ±gB©<J:9&;fr8:fcJ:tf 
WfiSfCL/fcfcJ?). JWT©<fc^*«)*^6n-5. »W© 
^fifflti^. V? h->y>y©^hAffli»E^J. 
'J > ^©ttE^3© ^ %4>& < 4 1 -P*^f 5£©ffi*e 

^*-C*S4*ll»fU. iJO^©SS?:^:§aJ:0i!>& 

*>. y? H^y>y©^hA9JttEt»*>. ?ji/h->y> 

^©WE^lfc. SaSU^*4*mfJff;^*4t?tt?§e,*' 
KSfti/cA. 5©|{CliBlJffm4 I -cft^c4**l»rt?t 
Ufc^o-C. W3»)^W-nx[S!g?&tf^.£44fc 

/c4 1 K.#>7®®mffl®ZW±?Z «k ^ K Ltctclb, 

«f^iaa©^jieAJ a < % 0 . mntt#{5Tf ssn 

[0 036] *IU6^-C«^II«P5«T-^ < + » U 
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[003 7] meamzmmi&mmmAo a©« 

MBr&S. JtifBMBttoto&n-^ettiai-ff 

•rs. a6Ktei»r v 3> HO--55 o(s. nj^sas? 

&¥Kgeg&3HjffiM£g3 2, *5«fctf#>7-§a»Jffl!£@ 

sdwwf t>#s^§^*a3£^*«a»?-c* sgaaaiflPii 

m&3 3 £8&t,T(,>S. #»5G§aiWffll^l83 2 . 
gfi$Hffl)S}R#a 3 3 tttff&tf X J??3,£ tdt #<( +• 

85 6. fc^a^©*^';;/^'.^^. 9©fc& 
E^^-entfettj-rs^^r ^teEtsams 7 . 5 

7£&ISLTl,>a„ 

[0038] 3CK»Wft»ffiK:oi,»n»9WS. ®&gtt 

stttesaKwarj-s. 

[00393 m&wsaMMHRHss 3 «w¥i/-c 

^«C«> n^hP-^SOtt-ecDm-t^A^l/. miH 

*jgsiiffliatR*©3 3?£^u-c§fi«(i©-rs (en*. 
o«n i mmfci&vft^tc'g&MMmz&m? 

[0 0 4 0] 3>f-n— 7 5 0«g||S)®Jfft«|fflS5 
6. *J«tOfXfT'J>^iSff*iag5 7. 5 7*>e>tfcfiH 
&£*A2lU l>rft*>*i»r;£©ffi£iti;tfcil£. 01 

[004 1] ±IB©^|©©gm. TIB©,*: 5 t£M3Jfi'& 

ens. *>7-ga$ijffliPifieAj:#it^gasiisi*©*ia 

ttfcfc*. ±S3?K«fcDtt^*M£^K:tf>:/iga£l& 

®sa£<!>&<u sa^T&ft«<s«a££<-rs. 
m&gtzwtvtttcify. ms^itfmmuc^c. mm 

s. mtx*<t »isia*fftK0©^ 
r. /tjr, n 2©ttJfc&m&Zk:*ti,Tt*t3fW«: 
a»3*tett»*«r™B"C**. C©<fc5&£S&-C 
tf> ^Safi«*Offil«:ff 5 i . x > y >ffl#©£ < 

8B*ft 5 «£EP:*|b](C** ft^j-Cjtfc 5£L. «W©S 

COfMB0#*ftl»IS£*»<«;&. H8i**MMftZ 
K*tt,r. »|6jja*rft!WKH0©*-f-;Un-yi*J % 
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^-*a-5ri ^EPE*isj{c|g«rrsi^» b l 2 
©^f-T'j>^>y>^9. 9©ttE*tc^*^D. -e 

©H#*#Ui±-Ftt*$<fc*. ±^©$flawffi«:j: 
fttf, 3>ha-7 5O«»|SjllJTftS0. £fctt££ 
<DZ?T')>{fi")>it9, 9©. jSE©M*«f!£©ffi 
10 «rS^fcii|^«:(Sga«Kai^#©*fi4f?±TS. Cft 

[0042] fcfc. *»M©»iai«fie*J«tCJf«l8|I^a 

6 Tit/fcMRa4 0 a ©31 2 3B6JHBfc*rt,»r . # 
h AEtfcfflg4 5 . iSEtfcWg 4 6, 46. Vmjj&m 

1 ifi^ti-etiwitthtix^ztfi. t>r n*> 1 

@6{Ctet»r. 3> hn-55 Ott, t&sjja 

STftt^US5 6. feic^fi©^^ 

9. 9©ttE«r-e-n^n^UlTS^^Ty>yjftE«lta 
§5 7. 5 7£}£&l,-a>S*s. &fiJJS$rfStfcHig5 
6. *fcttX^T'J>yteEtfcfcilS5 7. 5 7©£'*6 

[0ffi©flr*&i»!IH 

[01] *mMoy®i'®ms.tttz, rmmmo-m 

©, *-f-;uo-y©fJffiB'C*S. 

30 [H2] m. ¥-wm-c$>&. 

[03] *%^©^^-;Ha-5r<D, ft^tS©ffllE0-r 
[04] *^©3ll|Ui^ii<D. $fl@ms©s»E0r 
[05] **m®Mt£^WHr S ftrt® ?n-f't 
[06] *^©g!2||SS^Si©. $i^S©SiKH-c 

[07] ^-r-jua-^©. r-fv+au-hftge 
40 ©<h*©ffi^i5^-j-¥ffl0r*2.. 

[08] *-f-jua-^*jjftiij?:$4«)7^ifij*e)jaiijrs 

B0-e*s. 

l-*^-*n-jr. 2-S^M. 4 »«*S. 
»#. 6-tJtg» 7-jtra57U-A, 8--fe>$tf>. 
9- Z7-T>)>{fis>)>V. 10-flStR. 
hr-A. 12-^irvh. 1 3~y7Yisy^jf, 1 
50 5-^JWFS/i;>jr. 2 21 »x>J? 
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>> 2 2 • l-;H»3>A-* v 2 3 

£§ss«ffitf>7\ 3o-fr»ji^ffm 31 -it 

SWPSttm 4 0 -KfflliSS. 4 1 -Ifim. 
4 4 4-U7 httfBF. 4 5-tfh 
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2 6-oJ * 5 1 5 2- h;l^=J>^-*A#fl4 

lilE^ms. 5 3- h;u*n>A-2ffl;tjftii!£$iti 

s. 5 4-agg^nis. 5 5---&re{aHiatum 5 
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